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UNITED STATES PATENT office 
STRETCH-BENDING MACHINE 

Faul F. Maize, Detroit, Mich, assignor to Briggs 
Manufacturing Company, Detroit, Mich., a cor 
poration of Michigan 
Application April 14, 1945, serial No. 588,324 

This invention relates to stretch-bending 
machines and more particularly to machines 
adapted to simultaneously bend and stretch rela 
tively long metal strips or workpieces, especially 
strips of irregular cross-section. 
An object of the present invention is to provide 

an improved machine for bending or forming 
and at the same time stretching an elongate 
metal section to a desired contour or shape, such 
as of three of more dimensional curvature. 
A further object of the invention is to bend or 

form in improved manner by a bending and 
stretching operation a metal strip of angular 
cross-section into longitudinally irregular con 
tour in which all bent portions of the strip, after 
the operation has been completed, do not lie in a single plane. 
More specifically an object of the invention is 

to bend an elongate metal strip over a suitably 
shaped die while at the same time stretching the 
strip and causing it to conform to the longitudinal 
configuration or contour of a groove or channel 
in said die. " 

Still another object of the invention is to pro 

strip to draw or force it into ove, channel or the like of irregular longitudinal configuration in 
the die thereby permanently shaping the strip to 
the contour of the die and also to the longitudi 
configuration of the groove or channel. 
A further object of the invention is to provide 

a relatively compact, easily le, and efficient 
mechanism for accomplishing the foregoing pur 

letal strip over : 
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poses, and in particular to provide a construction 3: 
and arrangement of the 9perating mech 
by which the overall length of the machine and 
the space occupied by the machine may be mate 
rially reduced. . . . . . . . . 

Other objects of this invention will appear in 
the following description and claims, referenc 
being had to the accompanying drawings form 
a part of this specification wherein like reference 
characters designate corresponding parts in the 
several views. ... a. 3... w & ' w - - - - - 

combined bending and stretchin 
structed in accordance with one 
the present invention. -- S. . 

ing towards one end of the machine illustrated 
in Fig.1. - - - - - - - - 

is a plan view of the forming die. Fig. 
Fig. 4 is an end tion taken substantially 

from lines 4-4 of Fig. 3 looking in the directions 
of the arrows. 

40 

Fig. 2 is a fragmentary perspective yiew look-50 

6 Claims. (CI. 153-48) 
2 

Fig. 6 is a diagrammatic view showing the 
pneumatic circuit by which the work clamps are 
controlled. - . . . . . . . . . 

explaining in detail the present inven 
tion it is to be understood that the invention is 
not limited in its application to the details of 
construction and arrangement of parts illustrated 
in the accompanying drawings, since the inven 
tion is capable of other embodiments and of being. 
practiced or carried out in various ways. Also 
it is to be understood that the phraseology or 
terminology employed herein is for the purpose 
of description and not of limitation. . . . . . 
In the drawings there is illustrated, by way of 

example, one embodiment of the present invent 
tion in the form of a machine or apparatus for bending or forming an elongate metal strip, an 
gular in cross-section, to the desired contour, the 

ration being such that the 
trip will be bent in its length in more than two 
directions as determined by the longitudinal con 
figuration of a groove or channel in the die, there 
by permanently forming portions of the strip SQ. 
as to lie in different planes. The illustrated ma: 
chine comprises an upright frame 0 upon which 
is supported a horizontal bed ff. The frame preferably comprises laterally spaced vertical 
side members led and lob providing a space 
therebetween for the operating mechanism as 
hereinafter described. Mounted upon the bed 
and adjustable longitudinally thereon are a pair. 
of spacer blocks 2 and 13 which rigidly support 
a forming and stretching die 4 having the upper 
surface thereof crowned or otherwise curved in 
accordance with the desired contour to be in parted to a metal strip or elongate workpiece 5. 
In the present instance, as shown in Fig. 4, the 
metal strip (5 to be bent or formed is angular in 
cross-section. However, it will be understood 
that the particular cross-sectional shape of the 
workpiece may vary from that herein illustrated. 
As illustrated particularly in Figs. 3 and 4, the 

metal strip 5 is drawn into and formed within a groove or channel 6 cut in the upper surface 
of the forming dies 4 and extending from end to 
end thereof. This groove or channel in the pres: 
ent embodiment of the invention, illustrated by 
way of example, is shown as sinuous or serpentine 
in shape. In other words, the forming groove or 
channel 6 has an irregular longitudinal config: 
uration with non-parallel sides, and as a conse 
quence the strip or workpiece i5, when drawn 
down or stretched over the upper surface of the 
die and forced into this groove or channel, Will have an irregular longitudinal configuration. As 
will be seen, the workpiece or strip will be bent 
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or tapering sides and is shaped so as to receive 
and conform to the cross-sectional shape of the 
strip 5. Although not necessarily so, the depth 
of the channel is preferably at least as great as 
the height of the workpiece when positioned as 
ShOWn. 

Mounted upon the bed beyond one end of 
the forming die 4 is a clamp supporting block 
7 which is adjustable longitudinally of the bed 
and adapted to be rigidly bolted thereto in proper 
position. Above the block f is an inclined plat 
form 8 pivoted at 9 to the outer end of the 
block and supported in the desired angular po 
sition by means of one or more adjusting Screws 
20 which may be adjusted vertically to vary the 
tilt of the platform. Mounted in fixed position 
on the platform 8 is a clamp 2 f carrying a series 
of four jaw members 2 a shaped in common to 
receive one end of the workpiece 5. These jaWS 
are slidable in one direction or the other in the 
usual manner along inclined interior Surfaces of 
the clamp 2 so as to clamp or release the Work 
piece and are carried by a shiftable holder 2b. 
secured to a piston rod 22 (see Fig. 6) Which in 
turn is secured to a piston 23 slidable Within an 
air cylinder 24. 
The clamp 2 with its clamping or gripping 

jaws 2ia, above described, provides a fixed means 
for clamping and holding one end of the Work 
piece 5 during the bending or forming Opera 
tion. The opposite end of the workpiece is 
adapted to be rigidly clamped by means of a 
clamping device 25 carrying clamping or grip 
ping jaws similar to the clamping device 2. The 
jaws of the clamping device 25 are shiftable lon 
gitudinally in order to grip or release the Work 
by means of a holder 25a secured to a piston rod 
26 which in turn is connected to a piston 27 shift 
able within an air cylinder 28. This cylinder 
is pivoted at its outer end at 28a to a bracket 
29 rigidly mounted on a platform 3). The plat 
form 36 together with the clamping device 25 
secured thereto extends between the Spaced up 
right sides 3 of a bifurcated block, and the 
clamp 25 is pivoted or trunnioned in the upper 
ends of this block at 32. By this construction 
the clamping device 25 as well as the platform 
30 and parts mounted thereon are adapted to 
pivot or swing about a horizontal axis formed by 
the pivots or trunnions 32. 
The bifurcated block 3, which pivotally Sup 

ports the work clamp 25 and its pneumatically 
operating mechanism, is rigidly secured to the 
upwardly projecting arm of a bell crank lever 
33 which is fulcrumed or trunnioned interme 
diate its ends at 34 on the upright side portions 
f Oa and Ob of the supporting frame O. The 
lower arm. 33a of this lever lies between the 
frame members Oa and Ob below the bed of 
the machine and is pivotally connected at 35a to 
a clevis 35 secured to the outer end of a piston 
rod 36 connected to a piston 37 (see Fig. 5) slid 
able within a hydraulic cylinder 38. The cylin 
der 38, as shown in Fig. 2, is pivotally mounted 
by means of trunnions at 39 on the upright sides 
of the frame 0, this construction permitting the 
hydraulic cylinder 38 to swing about a horizon 
tal axis during the bending operation. 
The mechanism by Which the Work clamp de 

vices 2 and 25 are pneumatically operated is 
illustrated diagrammatically in Fig. 6. Mounted 
on the floor or Supporting base for the machine 
and arranged side by side are a pair of conven 
tional four-way air valves 40 and 40a. Since the 
piston and cylinder mechanism for each of the 
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clamp devices is controlled in the same manner, 
a description of the circuit for one thereof Will 
suffice for both. Air under pressure from a Suit 
able source of supply is introduced into each valve 
40 and 4.0a through pipes 4 communicating 
with a main air inlet supply pipe or conduit 42. 
A pipe line 43 extends from each valve to the 
outer end of the clylinder 28 or 24 at a point 
behind the piston therein. A second pipe line 
44 extends from the valve and communicates with 
the opposite end of the cylinder. Also extend 
ing from each valve is an air exhaust pipe 45. 
Each valve is operated by means of a pair of 
foot pedals 46 and 47. When the pedal 46 is de 
pressed air under pressure entering the valve 
through pipe 4f will be diverted through pipe 43 
into the outer end of the cylinder thereby forc 
ing the piston inwardly to release the clamp. 
Air will be exhausted during this movement of 
the piston through pipe 44 and thence through 
the valve to the atmosphere through pipe 45. 
The reverse operation will take place when the 
pedal 47 is depressed to cause air under pressure 
to flow through line 44 into the inner end of the 
cylinder thereby forcing the piston outwardly to 
operate the work clamp and, hence, clamp the 
end of the strip 5. 
The mechanism for controlling the hydraulic 

cylinder and piston mechanism 37, 38, which in 
turn operates the bell crank lever 33, is illustrated 
more particularly in Fig. 5. Oil or other hy 
draulic medium contained within a supply tank 
48 is drawn from the tank through pipe 49 by a 
hydraulic pump 50 of conventional construction 
driven from an electric motor 5. The pump de 
livers fluid under pressure through pipe 52 to a 
Suitable pressure control valve 53 provided with 
an adjusting Screw 54 which may be adjusted 
to give the desired pressure setting as indicated 
by the reading on a pressure gauge 55. Oil under 
pressure corresponding to the Setting made by 
the pressure Control adjusting. Screw 54 is de 
livered from the valve 53 through pipe 56 to a 
four Way Spring control valve 57 of conventional 
type, this valve being operated manually by a 
control handle 58 so as to control the direction 
of flow of the hydraulic medium into and out of 
the valve in accordance With the direction in 
which the piston 37 is to be shifted within the 
cylinder 38. - 
Communicating with the Valve 57 is a pipe line 

59 which is connected to a pipe or conduit 60 
leading to a one-way check valve 6 which is 
adapted to open when the pressure is in the 
direction of the arrows and permit the fluid to 
fiow through the check valve. The pipe 59 is 
extended at 62 to communicate With a needle 
valve 63 controlled by means of an adjusting 
handle 63a. Fluid under pressure passing 
through the check valve 6 flows through a pipe 
64 into pipe line 65 communicating With the nee 
dle valve 63 and also with the cylinder 38 at 
the head side of the piston 3. Thus When the 
fluid under pressure enters the cylinder through 
line 65 it will force the piston 37 outwardly. Dur 
ing this operation fluid Will be exhausted from 
the opposite end of the cylinder through a pipe 
line 66 communicating with a check valve 67 and 
also with a pipe 68 leading to a one-way volume 
control valve 69 of conventional construction. 
Fluid exhausted from the cylinder through pipe 
66 is blocked by the check valve 67 and, hence, 
flows through pipe 68 into the valve 69 and is 
metered thereby in order to control the speed 
of the stroke of piston 37. The valve 69 may be 
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adjusted or set in order to vary the volume of 
liquid adapted to flow through the valve from 
pipe 68 by means of an adjusting handle 70, the 
proper setting being indicated by the reading on 
the dial of the valve, Thus, any desired speed 
of travel of the piston 37 may be obtained by 
properly adjusting or setting the Volume control 
valve 69 through handle 70. From this valve the 
fiuid is returned through pipeline 7 to the four 
Way Valve 52. The pipe. , 66 communicates 
through check valve 67 with a by-pass pipe or 
conduit 72 leading into the pipe line 7 f. With 
the four-Way valve 57 set So... that fluid under 
pressure Will flow in the direction of the arrows, 
thereby forcing the piston 37 outwardly, the re 
turn flow of fluid through line 7 will pass 
through the valve 57 and thence through return 
line 73 into the supply tank 48. s 

It will be readily understood from the fore 
going and from a consideration of Fig. 5 that re 
turn travel of the piston 3 in the opposite di 
rection will be achieved by manipulating the 
handle 58 to set the four-way valve 57 so as to 
cause fluid from the pump 50 to be delivered 
from line 56 into pipe line T. When the flow 
is in this direction the fluid will be blocked at 
valve 69 and, hence, will flow through pipe 72, 
opening check valve 61, and thence will flow 
through line 66 into the outer end of the cyl 
inder 38. As the piston is retracted fluid will 
be exhausted from the opposite end of the cyl 
inder through line 65 past needle valve 63 into 
pipe 62 and thence through pipe 59 to the four 
Way waive 5, passing out of this valve through 
exhaust line 73. The pressure of the fluid pass 
ing through line 65 opposite to the direction of 
the arrows will close the check valve 6. The 
Speed of the return stroke of the piston 37 will 
be governed by the setting of the needle valve 
63 and the restriction offered thereby to the 
flow of fluid from line 65 past the needle valve 
into line 62. 

From the foregoing it will be seen that out 
ward motion of the piston 37 and piston rod 36 
will swing the bell crank lever 33 about its full- 4 
crum at 34 thereby swinging the upper arm of 
the bell crank and the carrier block 3d outwardly 
for away from the end of the forming die 4. 
Since one end of the Workpiece fS is rigidly se 
cured in the clamp 25 carried by block 3, and : 
Since the opposite end of the workpiece is held 
in fixed position by the clamp 2, outward SWing 
ing motion of the upper end of the bell Crank 
33 will place the workpiece or strip in tension 
and exert a stretching action thereon. 

In using the machine herein illustrated as 
exemplifying one embodiment of the invention 
the bar or strip 15, which may be of any suit 
able metallic material, such as aluminum alloy, 
is first bent or preformed to the approximate 
shape of the die so that it may be placed over 
the upper surface of the die 4 with the ends 
bent, down sufficiently, so as to permit them to 
ibe inserted into the jaws of the clamps 2 and 
25. These jaws at this time will have been opened 
by operation of the pneumatic mechanism 
through depression of pedals 46 as previously 
'described and particularly shown in Fig. 6. After 
the ends of the strip or workpiece 5 have been 
inserted into the clamps the operator depresses 
the pedals '47 causing the pistons 23 and 27 to 
move outwardly and thereby firmly clamping or 
gripping the ends of the Workpiece. Before the 
forming operation commences the strip or work 
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6 
will overlie either one or the other or both of 
the inclined or tapered sides of the forming 
groove or channel 6. With the strip properly 
positioned and clamped at opposite ends the cons 
trol handle 58 is manipulated to shift the mechs 
anism of four-Way Valve 57 from neutral to a po 
Sition in which the hydraulic medium from the 
pump 50 is forced through the valve into pipe 
line 59. With the flow in the direction of the 
arrows in Fig. 5 the piston 37 will be forced outs 
Wardly in cylinder 38, thus swinging the bell 
crank lever 33 and shifting the block 3 away 
from the end of the die 4. The rate of travel 
Of the block as well as the clamp 25 will be gow 
erned as desired by adjusting the volume con 
trol valve 69. The distance that the clamp traws 
els and, hence, the extent to which the work strip 
is stretched may be ascertained by reference to 
the reading given by a fixed pointer 75 on a scale 
carried by the block 3 . 
i. As the clamp 25 moves away from the end of 
the die it travels outwardly and downwardly in 
an arcuate path centered at the pivot 34 of the 
bell crank. As this operation proceeds the Work 
Strip 5 is progressively stretched and at the same 
time drawn downwardly into the forming chane 
nel 6. This operation is possible by reason of 
the fact that the apex of the angle piece engages 
Olae or the other sloping side of the channel and 
slides or is cammed down into the bottom of the 
channel as the work strip is drawn down over 
the die. The combined stretching and bending 
coperation draws the strip uniformly into the ir 
regularly shaped channel and causes it to per 

5 naanently assume a configuration corresponding 
to the longitudinal configuration of the chara 
nel. Upon completion of the operation the ped 
als 46 are depressed to release or open the clamps 
2, 25 and permit withdrawal of the finished strip. 
Thereafter the hydraulic mechanism will be op 
erated to return the bell crank lever to its start 
ing position. . . 

it. Will be noted that the construction and ar 
irangement of the operating mechanism for shift 
ing the clamping device 25 during the stretch 
bending Operation are such as to enable sub 
stantial portions of this mechanism to be posi 
tioned below the clamping device 25 and housed 
in the Space between the upright frame mem 
bers Gd and deb, thus providing a very compact 
construction in which the space occupied by the 
machine is reduced to a minimum. In the pre 
ferred construction, therefore, the bell crank e 
ver 33 is pivotally-mounted at 34 below the 
'clamping device 25 and toward the center of the 
machine as seen in Fig. 1. By extending the 
arrin 33a of the lever downwardly, as shown in 
'dotted lines in Fig. 1, the hydraulic cylinder 38 
and its pivotal connection at 35a, with the ever 
arm. 33a may also be positioned below the clamp 
ing device and toward the center of the machine, 
thus enabling maximum utilization of the space 
below the bed i? and considerably reducing the 
Overall length of the machine. 

I claim: 
1. In a bending machine, a forming die having 

an upwardly facing forming groove, a clamping 
device supported at one end of said die and hav 
ing jaws movable to grip or release one end of a 
metal strip to be stretched in said groove, fluid 
actuated means for moving said jaws, a second 
'clamping device at the opposite end of said die 
and having jaws movable to grip or release the 
opposite end of the Strip, fluid actuated means 

piece is positioned on the die so that its apex 75 for moving said last named jaws, supporting 
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means for said second clamping device and last 
named fiuid actuated means, a swinging member 
pivotally mounted intermediate its ends and hav 
ing an articulated connection at its upper, end 
With said supporting means, and fluid actuated 
means pivotally connected to the lower end of 
said: member for Swinging said member to move 
said second clamping device relatively to the first 
clamping device to stretch said strip; the pivotal 
mounting of said swinging member, said last 
named fluid actuated means and its pivotal Con 
nection, each being positioned below said second 
clamping device and toward the center of the 
machine. 

2. In a bending machine, a forming die having 
an upwardly facing forming groove, a clamping 
device supported at one end of said die and hav. 
ing jaWS novable to grip or release One end of a 
metal strip to be stretched in said groove, fluid 
actuated means for moving said jaws, a second 
clamping device at the opposite end of said die 
and having jaws movable to grip or release the 
opposite end of the strip, fluid actuated means 
for moving said last named jaws, supporting 
means for said Second clamping device and last 
named fluid actuated means including a Swing 
ing bell crank lever pivotally mounted interme 
diate its ends and to the upper end of which said 
supporting means is pivoted, and means pivotally . 
connected to said lever for swinging the lower 
end of said lever in one direction to move said 
second clamping device in the opposite direction 
and thereby stretch said strip, the pivotal mount 
ing of said bell crank lever, said last named 
means and its pivotal Connection with said lever, 
each being positioned below said second clamp 
ing device and toward the center of the machine. 

3. In a bending machine, a forming die having 
an upwardly facing forming track to receive a 
metal strip to be bent, a clamping device at one 
end of said track and having jaws movable to grip 
and release one end of the strip, fluid actuated 
means for moving said jaws, a second clamping 
device at the opposite end of the track and hav 
ing jaws movable to grip and release the opposite , 
end of the Strip, fluid actuated means for moving 
said last named jaws, a swinging lever pivotally 
mounted intermediate its ends, a support for said 
second clamping device and said last named fluid 
actuated means pivotally mounted on the upper 
end of Said lever, and fluid actuated means piv 
otally connected to the lower end of Said lever 
for SWinging said end in one direction thereby 
to move said second clamping device in the op 
posite direction relatively to the first clamping 
device; the pivotal mounting of said lever, said 
last named fluid actuated means and its pivotal 
connection, each being positioned below said sec 
ond clamping device and toward the center of 
the machine. 

4. In a bending machine, a forming die having 
an upwardly facing forming track to receive a 
metal strip to be bent, a clamping device at one 
end of said track and having jaWS. movable to grip 
and release oine end of the Strip, a tiltable verti 
cally adjustable support for said device, fluid ac 
stuated means for moving said jaws, a second 
clamping device at the opposite end of the track 
and having jaws movable to grip and release the 
opposite end of the strip, fluid actuated means for 
moving said last named jaws, a swinging lever 
pivotally mounted intermediate its ends, a support 
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8 
for said second clamping device pivotally mount 
ed on One end of Said lever, and fluid actuated 
means pivotally connected to the opposite end of 
Said lever for swinging said end in one direction 
thereby to move said second clamping device in 
the Opposite direction relatively to the first 
clamping device; the pivotal mounting of said 
lever, Said last named fluid actuated means and 
its pivotal connection, each being positioned be 
low said second clamping device and toward the 
center of the machine. 

5. In a bending machine, a vertically arranged 
forming die having an upwardly facing forming 
Surface to receive a metal strip to be bent and 
stretched, a pair of clamping devices at oppo 
site ends of the die, each device having movable 
jaws adapted to grip and release one end of the 
Strip, means for operating the jaws of each 
clamping device, a swinging bell crank lever piv 
otally mounted intermediate its ends, a support 
for One of the clamping devices and its jaw oper 
ating means pivotally connected to the upper end 
of said lever, and means connected to the lower 
end of the lever for Swinging the same to move 
said last mentioned clamping device relatively to 
the other clamping device; the pivotal mounting 
of Said lever, said last named means and its con 
nection to the lever, each being positioned below 
Said last mentioned clamping device and toward 
the center of the machine. 

6. In a bending machine, a vertically arranged 
forming die having an upwardly facing forming 
Surface to receive a metal strip to be bent and 
stretched, a pair of clamping devices at opposite 
ends of the die, each device having movable jaws 
adapted to grip and release one end of the strip, 
means for operating the jaws of each clamping 
device, a Swinging bell crank lever pivotally 
mounted intermediate its ends, a support for one 
of the clamping devices and its jaw operating 
means pivotally connected to the upper end of 
Said lever, a vertically adjustable support for the 
other clamping device and its jaw operating 
means, and means connected to the lower end of 
the lever for Swinging the same to move said first 
named Support and the clamping device carried 
thereby relatively to the other clamping device; 
the pivotal mounting of Said lever, said last 
named means and its connection to the lever, 
each being positioned below said last mentioned 
clamping device and toward the center of the 
machine. 

PAUT. F. MAIZE. 
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